INTRODUCTION
Coronary artery disease (CAD) is the most common heart disease in the world. Hypertension, obesity, smoking, diabetes, sedentary life style, hyperlipidemia, and a family history of CAD are some of the main risk factors for CAD. Although many precautions have been taken to prevent CAD, such as dietary and lifestyle modifications, optimization of blood lipid levels, and regulation of blood glucose levels, it is a very important public health problem and the most common cause of death in the world (1) .
Atherosclerosis plays an important role in the pathogenesis of CAD. Inflammatory cytokines lead to endothelial cell activation and contribute to inflammatory responses in patients with CAD. Therefore, atherosclerosis is a kind of chronic immune/inflammatory disease of the vessels. Many researchers have investigated the effect of inflammation on CAD. These studies showed that inflammation plays a key role in the initiation and propagation of CAD (2, 3) . There are many inflammatory markers related to CAD, including C-reactive protein (CRP), homocysteine, matrix metalloproteinases, interleukin (IL)-6, IL-8, and IL-27. IL-6 is the sign of synthesis of acute phase proteins. IL-6 levels increase with tissue injury, infections, ischemic diseases, neoplasms, and trauma (4) . Recently, the clinical trials related to CAD showed that IL-6 may be an indicator of increased risk for CAD (5) . In addition to these improvements, the major concern of cardiologist is the risk stratification of patients with CAD to determine prognosis, mortality, severity of disease, and appropriate revascularization methodologies. Two commonly used scoring systems for risk stratification in clinical practice are GENSINI and SYNergy between PCI with TAXUS and Cardiac Surgery (SYNTAX) scores for determining disease severity and methods of revascularization. Even though these scoring systems have many advantages, they need invasive coronary interventions for determining risk scores. The aim of this study was to investigate the relationship between IL-6 levels and both GENSINI and SYNTAX scores in patients with CAD.
METHODS

Study Population
In total, 150 patients with suspicion of CAD who underwent coronary angiographic examination were evaluated for this study. Exclusion criteria of the study were acute and chronic infection, history of connective tissue disease, cardiomyopathy, myocarditis, previously documented CAD, congenital heart disease, pre-excitation syndromes, and impaired renal function (defined as a plasma creatinine value higher than 106.08 µmol/L or 1.2 mg/dL). After the exclusion criteria were applied, 118 patients were enrolled in the study. Demographic information, smoking and alcohol use, and blood pressures were recorded. All patients were informed about the study and written informed consent was obtained from patient who participated in this study. The local ethics committee of Marmara University approved the study.
Biochemical Assessment
Blood specimens were collected from the patients (n=118) into serum separator tubes (SST) with no additives and K 2 -ethylenediaminetetraacetic acid (EDTA)-containing tubes (Becton Dickinson, NJ, USA) in a fasting state before coronary angiography. The samples in SST were allowed to clot for 20 min and centrifuged at 1300×g for 10 minutes. Serum samples were aliquoted and stored at −80°C under proper conditions until analysis of IL-6. We measured serum glucose, aspartate aminotransferase (AST), alanine aminotransferase (ALT), sodium (Na + ), potassium (K + ), creatinine, total cholesterol, triglycerides, low-density lipoprotein cholesterol (LDL), and high-density lipoprotein cholesterol (HDL) using standard kits (COBAS, Integra, Roche Diagnostic Systems, Basel, Switzerland). Complete blood counts of all patients were analyzed on an LH 780 auto-analyzer (Beckman Coulter Inc., FL, USA). IL-6 was measured with a solid-phase, enzyme-labeled, chemiluminescent sequential immunometric assay (IMMULITE 2000, Siemens Health Care, UK). Within-run precision values were 4.5%-3.3% and between-run precision values were 5.3%-7.2% for 89-112 pg/mL IL-6, according to the manufacturer's claim.
Coronary Angiographic Evaluation
Coronary angiography examination was performed on all patients by the femoral approach, and high-quality cine-angiograms were used for analysis. Diameter stenosis ≥50% was accepted as significant using quantitative angiography. Fifty-eight patients had at least one significant lesion. Patients who have at least one significant lesion was accepted as patients with CAD. Sixty patients without a significant lesion were accepted as the control group. SYNTAX score was calculated by two experienced invasive cardiologist as suggested before (6) using an online calculator (http:// www.SYNTAXscore.com). If any controversy was found, judgment was made by consensus. GENSINI score for determining severity of CAD (7) was calculated according to stenosis as follows: 1 point for 25% stenosis, 2 points for 26%-50% stenosis, 4 points for 51%-75% stenosis, 8 points for 76%-90% stenosis, 16 points for 91%-99% stenosis, and 32 points for totally occluded arteries. The score was then multiplied by a factor that represents the importance of the lesion in the coronary arterial tree.
Statistical Analysis
Statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) 16.0 statistical package for Windows (SPSS Inc.; versiyon 16.0, Chicago, IL, USA). Continuous data were expressed as mean±standard deviation, whereas categorical data were presented as percentage. The Chi-square test was used for comparison of categorical variables, whereas the student t-test and the Mann-Whitney U test were used to compare parametric and nonparametric continuous variables, respectively. For correlation analysis, Pearson test was used. Receiver operating characteristic (ROC) analysis was used to assess the ability of IL-6 to differentiate the presence of CAD. Intra-and interobserver variability was calculated as the absolute difference between two measurements. A value of p<0.05 was considered statistically significant.
RESULTS
According to coronary angiographic examination, 58 patients (female/male, 18/40; mean age, 58.2±11.3 years) had significant CAD, whereas 60 patients (female/male, 36/24; mean age, 57.3±11.8 years) had no CAD (p=0.487 for age). There were no significant differences between the groups with respect to the mean ages, systolic blood pressure, diastolic blood pressure, heart rates, and alcohol use. Gender and smoking status were significantly different between the two groups (p=0.002 and p=0.002, respectively). Sociodemographic and clinical data of the two groups are displayed in Table 1 . GENSINI and SYNTAX scores of patients were significantly higher in the CAD group than in the control group, as expected (p<0.001, respectively).
The mean values of GENSINI and SYNTAX scores were 2.2±3.3 and 0.1±0.2 for the control group and 47.1±30.5 and 10.7±7.3 for the CAD group, respectively. Laboratory findings of the two groups are shown in Table 2 . The IL-6 level was significantly higher in the CAD group compared to the control group. There was no difference in other laboratory findings. In the correlation analysis, we found that the IL-6 level significantly correlated with the GENSINI and SYNTAX scores (r=0.529, p<0.001 and r=0.484, p<0.001, respectively) in the CAD group (Table 3) . The multiple logistic regression analysis showed that the IL-6 level was an independent predictor of abnormal coronary angiography [odds ratio (95% CI), 1.113 (1.048-1.182); p=0.001] ( Table 4) . The ROC curve analysis showed that the optimal cutoff level of IL-6 was 7.81 pg/mL to assess the ability of IL-6 to predict the presence of CAD (area under curve, 0.78; sensitivity, 78.3%; and specificity, 70.7%) (Figure 1 ).
DISCUSSION
In this study, we investigated the relationship between IL-6, both GENSINI and SYNTAX scores, and their association with CAD. Our results demonstrated that IL-6 levels correlated with GENSINI and SYNTAX scores in patients with CAD. Moreover, the IL-6 level was an independent predictor of abnormal coronary angiography. An IL-6 value of 7.81 pg/mL or higher predicted the presence of CAD with a sensitivity of 78.3% and a specificity of 70.7%.
It is obvious that inflammation plays a crucial role in atherosclerosis and cardiovascular disease (8) . There are many inflammatory markers, such as tumor necrosis factor (TNF) alpha, IL-1, CRP, and IL-6, whose relations to the inflammatory process in CAD were shown in previous studies (9). Tanindi et al. (10) reported that IL-6 was associated with more extensive and severe CAD. They determined the sensitivity and specificity value of IL-6 for determining CAD as 46% and 86%, respectively. In our study, the optimal cutoff value of IL-6 was 7.81 pg/mL and sensitivity and specificity were 78.3% and 70.7%, respectively.
Some studies were conducted to investigate the role of IL-6 for predicting the mortality in patients with cardiovascular diseases. In a prospective study, the relationship between IL-6 and the mortality of hospitalized patients with CAD was also examined. They reported that IL-6 was positively associated with an increased risk of all-cause and cardiovascular mortality (11) . Contrary to that study, Tuomisto et al. (12) reported that CRP and TNF-α, but not IL-6, were significant independent predictors of total mortality among men. Volpato et al. reported that high IL-6 levels strongly affected the risk of mortality associated with the presence of CAD (13) . In a recent study, it was found that IL-6 levels were correlated with the severity of CAD. In that study, the severity of CAD was evaluated by the GENSINI score (14) . In addition to these reports, there are some studies about the therapeutic use of IL-6 inhibition. An IL-6 receptor blocking agent (tocilizumab) has been used for the treatment of rheumatoid arthritis (RA), and its use in preventing CAD is controversial. Provan et al.
reported that tocilizumab treatment decreases the arterial stiffness measurements that are determined by pulse wave velocity, which is a marker of cardiovascular disease risk in patients with RA (15) . It is reported that tocilizumab has antiarrhythmic potential and decreases the corrected QT interval; it may also be used to treat pericarditis associated with RA by controlling systemic inflammation (16, 17) .
It is a big challenge for invasive cardiologists or cardiovascular surgeons to decide the most beneficial revascularization method. The SYNTAX score is used as a guidance system by the cardiologists. We suggested that a marker of inflammation, such as IL-6, plays a role in risk stratification, disease severity, and determining the method of revascularization. Although there are studies in the literature that investigate the relationship between IL-6 and the severity of CAD, our study is unique in its design because it combines SYNTAX and GENSINI scores in one study. In the studies by Cotsman et al. (5) and Rajpal et al. (14) , plasma IL-6 levels showed positive correlation with GENSINI and SYNTAX scores, respectively. Jernbeg et al. (18) showed that the combination of N-terminal pro-brain natriuretic peptide and IL-6 is a useful tool in the identification of patients with a definite survival benefit from an early invasive strategy. Consistent with these studies, there was a positive correlation between IL-6 levels and not only GENSINI but also SYNTAX scores in our study.
Study Limitations
There are several limitations of our study. First, this was a cross-sectional study and the patients were not followed up. Therefore, we could not show the association of inflammatory markers with adverse cardiac events, and we are not able to evaluate the prognostic value of IL-6 in patients with CAD. Second, we did not investigate other inflammatory markers, such as high sensitive CRP, IL-1-beta, TNF-alpha, homocysteine, and matrix metalloproteinase. Therefore, it is not possible to compare the results with these markers. Third, we did not evaluate other cardiovascular risk factors, such as sedentary life style, body mass index, and waist circumference. Finally, we did not evaluate the medication history of the participants. These factors may also affect the inflammatory status of the patients. Future prospective and large population studies should be performed to elucidate the effectiveness of IL-6 to predict the presence, severity, and extent of CAD.
CONCLUSION
We demonstrated that patients with CAD have higher IL-6 levels compared with those in the control group. The IL-6 level positively correlated with both GENSINI and SYNTAX scores. Moreover, the IL-6 level was an independent predictor of abnormal coronary angiography. An IL-6 value of 7.81 pg/mL or higher predicted the presence of CAD with a sensitivity of 78.3% and a specificity of 70.7%.
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